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(54) FUEL CUT CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid generation of 
a misfire even when an intake air quantity adjusting 
device is abnormal and maintain a deceleration state 
of an internal combustion engine by inhibiting a fuel 
cut when a catalyst of an exhaust system is at a high 
temperature, controlling intake air quantity according 
to the rotational speed and correcting an intake air 
control quantity map based on the actual air quantity. 
SOLUTION: When an engine speed NE is larger than 
a decision reference value NEref, a deceleration 
condition is decided (S302) and an idling speed 
control valve(ISCV) opening DOP is set based on the 
present engine speed NE by referring to a map when 
the deceleration condition is formed (S303). Whether 
the present engine load KLSM is less than a lower limit value L1 or not is decided (S305). 
In this case, ISCV opening DOP is increased and a value of the map corresponding to the 
present engine speed is corrected by using the DOP after the correction (S306). When the 
engine load KLSM is the lower limit value L1 or more, whether the present engine load 
KLSM exceeds a lower limit value L2 or not is decided (S307). When the engine load 
KLSM does not exceed the lower limit value L2, the ISCV opening DOP is reduced and the 
map is corrected. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an internal combustion engine's fuel cut control unit 
which performs control which suspends supply of a fuel to an internal combustion engine for the 
purpose of improvement in specific fuel consumption etc. at the time of moderation (henceforth a 
fuel cut or F/C). 
[0002] 

[Description of the Prior Art] Before, in an internal combustion engine's electronics control type 
fuel-injection control device, the fuel cut which suspends fuel injection temporarily is performed so 
that a throttle valve may judge that it is in the unnecessary moderation condition of fuel supply when 
an engine speed is beyond a predetermined value by the close by-pass bulb completely and may aim 
at improvement in specific fuel consumption. ■ 
[0003] This fuel cut induces in an exhaust air system, the ambient atmosphere, i.e., the lean 
atmosphere, of hyperoxia. However, since the catalyst prepared in an internal combustion engine's 
exhaust air system will deteriorate if it is exposed to elevated-temperature lean atmosphere, when the 
temperature of a catalyst is high, it is desirable [ a catalyst ] to forbid the fuel cut at the time of 
moderation If a fuel cut is forbidden in the situation that an inhalation air content is less than limit ot 
inflammability, in that case and a fuel is injected, a flame failure occurs, and since a unburnt gas 
flows into a catalyst and burns, too much rise of whenever [ catalyst temperature ] will be caused, 
and it will result in promoting degradation of a catalyst. 

r0004] Then JP 10-252532,A has proposed the technique of preventing generating ot a flame tailure 
certainly, by' controlling an idle rotational-speed control valve (ISCV), and securing the minimum 
inhalation air content required for combustion, in case the fuel cut at the time of moderation is 
forbidden that catalyst de-activation should be prevented and fuel injection is performed. 

[0005] ... 
[Problem(s) to be Solved by the Invention] However, when inhalation air content control using an 
idle rotational-speed control valve etc. is performed only based on a map, there is a possibility that 
following un-arranging may arise. That is, if ISCV performs prohibition of a fuel cut, i.e., fuel 
injection in the condition of biting the foreign matter, since there are few inhalation air contents, as 
mentioned above, the situation of flame-failure generating, the inflow and combustion to the catalyst 
of a unburnt gas, and the rise of whenever [ catalyst temperature ] will be caused, and degradation of 
a catalyst will be promoted. In spite of being the conditions which should be slowed down on the 
other hand since there are many inhalation air contents when prohibition of a fuel cut is performed in 
an inhalation-of-air system in the condition that the hole is vacant, torque increases and dnvabihty 

gets worse. . . , 

[0006] It is in offering the fuel cut control unit of the internal combustion engine which controls an 
actual inhalation air content to make this invention in view of the trouble mentioned above, to avoid 
flame-failure generating even if it faces the purpose forbidding a fuel cut at the time of moderation at 
the time of a catalyst elevated temperature that the catalyst de-activation resulting from elevated- 
temperature lean atmosphere should be prevented and abnormalities are in inhalation air content 
adjustments, such as ISCV, and to be able to maintain an internal combustion engine's moderation 
condition. 
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[0007] 

[Means for Solving the Problem] A fuel cut activation means to perform a fuel cut at the time of 
moderation of an internal combustion engine according to this invention in order to attain the above- 
mentioned purpose, When a fuel cut is forbidden by fuel cut prohibition means to forbid the fuel cut 
by said fuel cut activation means when the temperature of the catalyst prepared in this internal 
combustion engine's exhaust air system is high, and said fuel cut prohibition means The controlled- 
variable map which defined the controlled variable to an inhalation air content adjustment according 
to this internal combustion engine's rotational speed so that the inhalation air content near [ which a 
flame failure does not generate ] a limitation might be secured is referred to. When an inhalation air 
content adjustment is controlled by the inhalation air content control means which controls this 
inhalation air content adjustment, and said inhalation air content control means An internal 
combustion engine's fuel cut control unit possessing a map amendment means to amend said 
controlled-variable map is offered so that it may fall within the range from which an actual 
inhalation air content maintains moderation of this internal combustion engine, and does not produce 
a flame failure. 

[0008] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with 
reference to an accompanying drawing. 

[0009] Drawing 1 is the electronics control type internal combustion engine whole schematic 
diagram equipped with the fuel cut control unit concerning 1 operation gestalt of this invention. An 
engine 1 is a serial Taki cylinder 4 stroke cycle reciprocating gasoline engine carried in a car as an 
internal combustion engine. The engine 1 is equipped with a cylinder block 2 and the cylinder head 
3. Two or more cylinders 4 prolonged in the vertical direction are installed in the thickness direction 
of space by the cylinder block 2, and the piston 5 is held possible [ reciprocation ] in each cylinder 4. 
Each piston 5 is connected with the common crankshaft 7 through the connecting rod 6. The 
reciprocating motion of each piston 5 is changed into rotation of a crankshaft 7 through a connecting 

[0010] Each piston 5 bottom serves as a combustion chamber 8 between a cylinder block 2 and the 
cylinder head 3. The suction port 9 which makes the both lateral surface and each combustion 
chamber 8 open for free passage, and the exhaust air port 10 are established in the cylinder head 3, 
respectively. In order to open and close these ports 9 and 10, the intake valve 1 1 and the exhaust air 
bulb 12 are supported by the cylinder head 3 respectively possible [ the reciprocation to the 
abbreviation vertical direction ]. Moreover, in the cylinder head 3, the inspired air flow path cam 
shaft 13 and the exhaust side cam shaft 14 are formed above each bulbs 1 1 and 12 pivotable, 
respectively The cams 15 and 16 for driving an intake valve 1 1 and the exhaust air bulb 12 are 
attached in cam shafts 13 and 14. The timing pulleys 17 and 18 formed in the edge of cam shafts 13 
and 14, respectively are connected by the timing pulley 19 and timing belt 20 which were prepared 
in the edge of a crankshaft 7. 

[001 11 That is if the timing pulley 19 rotates with rotation of a crankshaft 7, the rotation will be 
transmitted to the timing pulleys 17 and 18 through a timing belt 20. In that case, the rotational speed 
is slowed down to one half, and rotation of the timing pulley 19 is transmitted to the timing pulleys 
17 and 18. If the inspired air flow path cam shaft 13 rotates with rotation of the timing pulley 17, an 
intake valve 1 1 will reciprocate according to an operation of a cam 15, and a suction port 9 will be 
opened and closed. Moreover, if the exhaust side cam shaft 14 rotates with rotation of the timing 
pulley 18 the exhaust air bulb 12 will reciprocate according to an operation of a cam 16, and the 
exhaust air port 10 will be opened and closed. In this way, cam shafts 13 and 14 carry out a rotation 
drive, and an intake valve 1 1 and the exhaust air bulb 12 are made to open and close in the fixed 
crank angle in a cycle of 720 degree with a crankshaft 7. 

[0012] The air cleaner 31, the throttle valve 32, the surge tank 33, and the inhalation-of^air path 30 
equipped with the inlet-manifold 34 grade are connected to the suction port 9. The air (open air) of 
the engine 1 exterior passes each part 31, 32, 33, and 34 of the inhalation-of-air path 30 in order 
towards a combustion chamber 8. The throttle valve 32 is formed in the inhalation-of-air path 30 by 
shaft 32a rotatable. Shaft 32a is connected with the accelerator pedal (not shown) of a driver's seat 
through the wire etc., is interlocked with treading-in actuation of the accelerator pedal by the 
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operator, and rotates by the throttle valve 32 and one. According to whenever [ tilt-angle / of the 
throttle valve 32 in this case ], the amount (inhalation air content) of the air which flows the 
inhalation-of-air path 30 is determined. A surge tank 33 is for graduating pulsation (pressure 
vibration) of inhalation air. Moreover, the idle rotational-speed control valve (ISCV) 36 for adjusting 
the air flow rate at the time of an idle is formed in the idle adjustment path 35 which bypasses a 
throttle valve 32. . . 

[0013] The injector 40 which injects a fuel towards each suction port 9 is attached in the inlet 
manifold 34. The fuel is stored in the fuel tank 41, is pumped up from there by the fuel pump 42, and 
is supplied to an injector 40 through a fuel line 43. And the gaseous mixture which consists of a fuel 
injected from an injector 40 and air which flows the inside of the inhalation-of-air path 30 is set like 
an inhalation-of-air line, is introduced through an intake valve 1 1 to a combustion chamber 8, and is 
compressed by the piston 5 in a compression stroke. 

[0014] In order to light this gaseous mixture, the ignition plug 50 is attached in the cylinder head 3. 
At the time of ignition, the ignitor 51 which received the ignition signal controls energization and 
cutoff of an ignition coil 52 of a primary current, and the secondary current is supplied to an ignition 
plug 50 through the ignition distributor 53. The ignition distributor 53 distributes a secondary current 
to the ignition plug 50 of each gas column synchronizing with rotation of a crankshaft 7 And the 
gaseous mixture introduced to the combustion chamber 8 is made to explode and burn (like an 
expansion line) by ignition by the ignition plug 50. In this case, a piston 5 reciprocates by the 
produced combustion gas of elevated-temperature high pressure, a crankshaft 7 is made to rotate, and 
the driving force of an engine 1 is obtained. . 
[00151 The gaseous mixture which burned is set like an exhaust air line, and is led to the exhaust im- 
port 10 through the exhaust air bulb 12 as exhaust gas. The exhaust manifold 61 and the flueway 60 
equipped with the catalytic-converter 62 grade are connected to the exhaust air port 10. The three 
way component catalyst which promotes to coincidence reduction of NOx (nitrogen oxides) which 
oxidation of HC (hydrocarbon) and CO (carbon monoxide) which are an incomplete combustion 
component, and the nitrogen in air and the oxygen of a cinder react to a catalytic converter 62, and is 
generated is held. In this way, the exhaust gas purified in the catalytic converter 62 is discharged in 

[0016]' A^shown in drawing 1 , the following various sensors are attached in the engine 1. The 
coolant temperature sensor 74 for detecting the temperature (cooling water temperature : THW) of the 
coohng water of an engine 1 is attached in the cylinder block 2 The air flow meter 70 ft* ^detecting 
an initiation air content (flow rate QA) is attached in the inhalation-of-air path 30 . The ^intake 
temperature sensor 73 for detecting the temperature (intake-air ^ m ^^^ G ^^^^^^^^^^ 
near the air cleaner 31 at the inhalation-of-air path 30 is attached. At the inhalation-of-air padi 30 
mTthrottle opening sensor 72 for detecting the rotation include angle (throttle opening TA) of the 
Sift 32a is formed near the throttle valve 32. Moreover, when a throttle valve 32 is in a dose-by- 
fass-bulb completely condition, an idle switch 82 serves as ON and the throttle ^c-hy-P^-bn^- 
completely signal which is the output becomes active. The intake-pressure : senao 
the pressure (intake pressure PM) of the interior is attached in the surge tank 33. 02 for detecting the 
residua! oxygen density in exhaust gas in the middle of a flueway 60 The sensoi ^75 is attached_ 
Soi 7] Roto rotated synchronizing with rotation of a crankshaft 7 is built in the distributor 53. The 
crank criteria location sensor 80 which converts into a crank angle (CA) b ^.™^™ 
and is made to generate the pulse for criteria location detection for every 720-degreeCA m order to 
defect me criteria location of a crankshaft 7 is formed. Moreover, in order to detect the rotational 
speed ^ engine Jeed NE) of a crankshaft 7, based on rotation of Rota, the pulse for rotational-speed 
dSettionfs^enerated for every 30-degreeCA, and the crank angle sensor 81 is formed^ addition 
the speed sensor 83 which makes a car generate the output pulse showing the actual vehicle speed is 

[0018i e The engine electronic control (engine ECU) 90 shown in drawingj. is a microcomputer 
system which performs fuel-injection control, ignition timing control idle ^^^^ 
etc., and the hardware configuration is shown in the block diagram of drawing^ 
program and various kinds of maps which were stored in the read-only memory (ROM) 93 a central 
processing unit (CPU) 91 inputs various sensors and the signal from a switch through the A/JJ- 
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conversion circuit (ADC) 95 or the input interface circuitry 96, performs data processing based on 
the input signal, and outputs the various control signals for actuators through the drive control 
circuits 97a-97c based on the result of an operation. Random access memory (RAM) 94 is used as 
the temporary data memory location in the operation / control processing process. Moreover, backup 
RAM 99 receives supply of power by carrying out direct continuation to a dc-battery (not shown), 
and since the data (for example, various kinds of study values) with which an ignition switch should 
be held also in an off condition are stored, it is used. Moreover, each component in these ECUs is 
connected by the address bus, the data bus, and the system bus 92 that consists of a control bus. 
[0019] With the engine speed obtained from the crank angle sensor 81, and the signal from other 
sensors, ignition timing control judges an engine condition synthetically, determines the optimal 
ignition timing, and sends an ignition signal to an ignitor 51 through drive control circuit 97b. 
[0020] Moreover, while idle rotational-speed control detects an idle state with the throttle close-by- 
pass-bulb-completely signal from an idle switch 82, and the vehicle speed signal from a speed sensor 
83 The target rotational speed decided by whenever [ from a coolant temperature sensor 74 / engine- 
coolant water temperature ] etc. and an actual engine speed are measured. The optimal idle rotational 
speed is maintained by determining that a controlled variable will become target rotational speed 
according to the difference, controlling ISCV36 through drive control circuit 97c, and adjusting an 
air content. 

[0021] Fuel-injection control calculates fundamentally the injection time by the fuel oil consumption 
40 i e the injector, which attains a predetermined target air-fuel ratio based on the inhalation air 
content per engine 1 rotation, and when it reaches a predetermined crank angle, it controls an injector 
40 through drive control circuit 97a that a fuel should be injected. In addition, the inhalation air 
content per engine 1 rotation is presumed by the pressure-of-induction-pipe force and engine speed 
which are computed from the intake air flow measured by the air flow meter 70, and the engine 
speed obtained from the crank angle sensor 81, or are obtained from the intake-pressure sensor 71. 
And the fundamental amendment based on the signal from each sensor of the throttle opening sensor 
72 an intake temperature sensor 73, and coolant temperature sensor 74 grade in the case of this fuel- 
oil-consumption operation and 02 The air-fuel ratio feedback amendment based on the signal from a 
sensor 75, the air-fuel ratio study amendment to which it is made for the median of the feedback 
correction value to serve as theoretical air fuel ratio are added. 

[00221 Moreover, the fuel cut control at the time of moderation is included in fuel-injection control. 
Bv the way, although the Lean exhaust gas which occurs in connection with it will flow into a 
catalyst if a fuel cut is performed when the temperature (catalyst floor temperature) of a catalyst is 
high as mentioned above, it is known under this elevated-temperature lean atmosphere that a catalyst 
will deteriorate. Even if it faces this invention forbidding a fuel cut at the time of moderation at the 
time of a catalyst elevated temperature that the catalyst de-activation resulting from elevated- 
temperature lean atmosphere should be prevented, and performing fuel injection and abnormalities 
are in inhalation air content adjustments, such as ISCV, it tends to enable it to control an actual 
inhalation air content to avoid flame-failure generating and to be able to maintain moderation of an 
internal combustion engine. Hereafter, the concrete processing is explained to a detail. 
r0 0231 Drawing 3 is a flow chart which shows the procedure of the catalyst floor temperature 
Presumption routine performed by CPU91 that a catalyst floor temperature should be presumed This 
routine is performed with a predetermined period. A catalyst floor temperature can be presumed by 
the intake air flow QA. However, a catalyst floor temperature has a fixed time delay to change of an 
intake air flow, and the change appears gently. Therefore, it considers as a catalyst floor temperature 
with the delay intake air flow DQA (delay QA) which is made to carry out fixed time delay of the 
change of an intake air flow QA, and reflects it. . 
[00241 First at step 101, the current intake air flow QA is detected based on the output of an air flow 
meter 70 Next, it judges whether the current intake air flow QA is larger than the intake air flow 
QAO computed last time, and at step 102, in being large, it progresses to step 103, only the specified 
quantity QAC increases the delay intake air flow DQA, when that is not right, it progresses to step 

104 and only the specified quantity QAD decreases the delay intake air flow DQA. Finally, at step 

105 it memorizes as QAO for next use of QA computed this time. In this way, the delay intake air 
flow DQA calculated can be used as an amount which follows an intake air flow QA at a loose rate, 
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and reflects a catalyst floor temperature. In addition, direct detection may be carried out as an 
approach of detecting a catalyst floor temperature, with the temperature sensor formed in the 
catalyst. 

[0025] Drawing 4 is a flow chart which shows the procedure of a fuel cut execution control routine 
at the time of the moderation performed by CPU91 . At the time of this moderation, a fuel cut 
execution control routine is processed most preferentially [ in it ] as one of the fuel-injection control, 
and judges whether in the next fuel injection timing, a fuel cut should be performed at the time of 
moderation. And this routine tends to forbid activation of a fuel cut at the time of moderation, when 
a catalyst floor temperature is high. 

[0026] First, it judges whether idle-on F/C conditions or driving-down-slope F/C conditions are 
satisfied as fuel cut conditions at the time of moderation (step 201). Here, an idle switch 82 is idle-on 
F/C conditions, and ON 32, i.e., a throttle valve, is in the close-by-pass-bulb-completely condition, 
and the conditions that an engine speed NE is beyond a predetermined value are said. Moreover, 
driving-down-slope F/C conditions mean the conditions which an inhalation air content and fuel oil 
consumption are likely to be less than limit of inflammability, and a flame failure is likely to 
generate. At the time of moderation, when the judgment result of step 201 is NO, namely, when F/C 
conditions are abortive, it considers as a F/C non-running state, using Flag XFC as 0 (step 204). 
[0027] Criterion value DQAref predetermined in the catalyst floor temperature considerable amount 
DQA when the judgment result of step 201 is YES on the other hand (i.e., when F/C conditions are 
satisfied at the time of moderation) It judges whether it is small (step 202). In addition, this criterion 
value DQAref is a value equivalent to for example, the catalyst floor temperature C of 800 degrees. 
DQA<DQAref Since there is no fear of the catalyst de-activation resulting from elevated- 
temperature lean atmosphere at the time, i.e., when a catalyst floor temperature is low, it considers as 
a F/C running state, using Flag XFC as 1 (step 203). On the other hand, it is DQA>=DQAref. Since 
there is fear of catalyst de-activation and it is necessary to forbid activation of F/C at the time, i.e., 
when for a catalyst floor temperature to be high, it considers as a F/C non-running state, using Flag 
XFC as 0 (step 204). The flag XFC operated in step 203 or 204 is referred to in the fuel-injection 
control performed separately, and fuel injection is suspended at the time of XFC=1. This routine is 
ended after step 203 or activation of 204. 

[0028] now, as mentioned above, even if prohibition of activation of a fuel cut is performed at the 
time of moderation, a flame failure does not occur - as - combustion - the minimum -- it is 
necessary to perform control which secures a required inhalation air content Cu ^ A ^ ^ /he fo^er 
(B) for example, drawing 5 , By referring to the **** map shown, the opening DOPMIN of ISCV36 
required to secure the inhalation air content near [ which a flame failure does not generate ] a 
limitation based on the present engine speed NE was called for, and ISCV36 was controlled so that 
the ISCV opening DOP was not less than this DOPMIN. Also as for DOPMIN which needs to 
enlarge the intake air flow which is an amount per unit time amount, therefore is shown m drawmg 5 
(B) so that an engine speed NE becomes large, since the air content of a hit is constant value, NE is 
so large that it becomes large the engine of about one line in limit of inflammability 
T00291 F0 [ in / in the property of an intake air flow / as opposed to / when the ISCV opening DOF is 
set as DOPMIN of drawing 5 (B) according to rotational speed NE and there are no abnormalities in 
ISCV / rotational speed NE / drawing 5 (A) ] like - it becomes a curve. This curve F0 Curve floor 
line equivalent to a flame-failure limitation It is upwards and the inhalation air content which can 
always avoid a flame failure is secured. Moreover, curve F0 Curve FH which shows the limitation 
used as "torque >0[Nm]" It is downward, torque always serves as negative, and an engine will be in 

a moderation condition. . . 

[0030] However, it is the curve [ in / since air becomes is hard to be inhaled when the foreign matter 
is mixed in the idle adjustment path 35 or ISCV36 even if it controls ISCV opening to be shown in 
drawing 5 (B) / in an actual inhalation air content / drawin g^ (A) ] Fl . Curve floor line which 
becomes like and starts a flame-failure limitation in a high-speed rotation field It will be less^ 
Moreover, it is the curve [ in / since air is inhaled too much when the hole is vacant in the mhalation- 
of-air system of surge tank 33 grade / in an actual inhalation air content / drawing j. (A) ] F2. Curve 
FH which becomes like and starts the limitation of the positive/negative of torque in a low-speed 
rotation field It will exceed. 
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[0031] Then, this invention is the curve AO of drawing 5 (B). Although control is started based on 
the map of the **** ISCV minimum include angle DOPMIN shown, an actual inhalation air content 
is Curve floor line. Curve FH While amending the ISCV opening DOP so that it may fall within the 
range of a between, the map of DOPMIN is corrected by the study result. 

[0032] Namely, although the map of DOPMIN is set as the property of the curve AO (the same as 
that of the curve AO of drawing 5 (B)) of drawing 6 (B) at the beginning As a result of adjusting an 
actual inhalation air content and memorizing it, finally the map of DOPMIN in case the foreign 
matter is mixed in the idle adjustment path 35 or ISCV36 is the curve Al of drawing 6 (B). It is 
amended like in the direction in which DOPMIN increases, and the case of this foreign matter 
mixing -- setting -- the map of DOPMIN - curve Al of drawing 6 (B) if amended like -- the 
property of an actual intake air flow - curve Fl of drawing 5 (A) from — it is improved to the curve 
Fl 1 of drawing 6 (A). 

[0033] Similarly, finally the map of DOPMIN when the hole is vacant in the inhalation-of-air system 
is the curve A2 of drawing 6 (B). It is amended like in the direction in which DOPMIN decreases, 
and the case where the hole is vacant in the inhalation-of-air system — setting — the map of 
DOPMIN -- curve A2 of drawing 6 (B) if amended like -- the property of an actual intake air flow - 
curve F2 of drawing 5 (A) from - it is improved to the curve F22 of drawing 6 (A). Curves Fl 1 and 
F22 are Curves floor line. Curve FH A moderation condition is attained while the air content beyond 
a flame-failure limitation is secured, since it falls within the range of a between. 
[0034] Next, the air content which avoids a flame failure and attains moderation torque is explained. 
Drawing 7 (A) is the property Fig. showing the relation of the engine load KLSM and torque in a 
certain specific rotational speed. Here, engine load KLSM is a load defined as the weight of the air 
actually inhaled in the gas column, the weight of the standard air in the flat ground in which cubic 
capacity is filled up and it deals, and a ratio of **. Moreover, drawing ! (B) is engine load KLSM 
and exhaust air 02 in the above-mentioned specific rotational speed. It is the property Fig. showing 
relation with concentration. Exhaust air 02 When concentration exceeds 1.0%, it is 02 of a cinder. It 
can be considered that and the flame failure has occurred. 

[0035] KLSM is L3, in order for the torque to generate to serve as negative from drawing 7 (A) and 
to attain an engine moderation condition. It is needed that it is the following. Moreover, KLSM is L0 
in order for a flame failure not to occur from drawing 7 (B). It is needed that it is above. Let the 
range to LI (> L0) to L2 (<L3) be the control-objectives field of KLSM in consideration of a margin 
in this operation gestalt. Namely, LI <KLSM<L2 If maintainable, the condition of not generating a 
flame-failure or torque shock, either will always be acquired. 

[0036] Drawing 8 is a flow chart which shows the procedure of the ISCV opening control routine 
performed by CPU91. First, criterion value NEref predetermined with step 301 in an engine speed 
NE It judges whether it is large. This criterion value NEref For example, it is lOOOrpm. NE>NEref It 
is NE<=NEref while sometimes progressing at step 302. Sometimes, it progresses to step 304. At 
step 302, while judging whether moderation conditions (throttle opening TA=0) are satisfied and 
progressing to step 303 at the time of moderation condition formation, it progresses to step 304 at the 
time of being moderation condition un-materialized. 

[0037] At step 303, the ISCV opening DOP is set as DOPMIN on a map based on the present engine 
speed NE by referring to the **** map (the property of a curve AO being memorized at the 
beginning) shown in drawing 6 (B). On the other hand, at step 304, the ISCV opening DOP is set as 
the value for the time of transit by referring to the map for the time of predetermined transit. 
[0038] At step 305, the present engine load KLSM is the lower limit LI of drawing 7 . It judges 
whether it is the following and is KLSM<L1. While sometimes progressing at step 306, it progresses 
to step 307 at the time of LI <=KLSM. At step 306, while only the specified quantity increases the 
ISCV opening DOP in order to make the quantity of an inhalation air content increase, the value 
corresponding to the present engine speed in a DOPMIN map ( drawing 6 (B)) is amended using 
DOP after the amendment. And it returns to step 305. 

[0039] At step 307, the present engine load KLSM is the upper limit L2 of drawing 7 . It is 
KLSM<=L2, while judging whether it exceeds or not and progressing to step 308 at the time of L2 
<KLSM. Sometimes, this routine is ended. At step 308, while only the specified quantity decreases 
the ISCV opening DOP in order to make the quantity of an inhalation air content decrease, the value 
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corresponding to the present engine speed in a DOPMIN map ( drawin g 6 (B)) is amended using 
DOP after the amendment. And it returns to step 307. 

[0040] Finally the DOPMIN map for an ISCV opening setup ( drawing 6 (B) curve AO) which 
always [ forward ] suited as a ** even if abnormalities were in ISCV as an inhalation air content 
adjustment, after the routine of above-mentioned drawing 8 was performed repeatedly, consequently 
performing in all rotational-speed fields is the drawing 6 (B) curve Al . Or A2 It will be amended 
like. 

[0041] As mentioned above, although the operation gestalt of this invention has been described, of 
course, this invention is not limited to this. For example, in this operation gestalt, although the idle 
rotational-speed control valve (ISCV) was used as an inhalation air content adjustment, the same 
control is realizable with the engine equipped with the inflation valve which opens at the time of the 
idle rise of the electronic throttle which opens and closes a throttle valve with an actuator, an air- 
conditioner, etc. by using them. 
[0042] 

[Effect of the Invention] As explained above, even if according to this invention it faces forbidding a 
fuel cut at the time of moderation at the time of a catalyst elevated temperature that the catalyst de- 
activation resulting from elevated-temperature lean atmosphere should be prevented and 
abnormalities are in inhalation air content adjustments, such as ISCV, flame-failure generating will 
be avoided and an internal combustion engine's moderation condition will be maintained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation . 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A fuel cut prohibition means to forbid the fuel cut by said fuel cut activation means when 
the temperature of the catalyst prepared in a fuel cut activation means to perform a fuel cut at the 
time of moderation of an internal combustion engine, and this internal combustion engine's exhaust 
air system is high, The controlled-variable map which defined the controlled variable to an 
inhalation air content adjustment according to this internal combustion engine's rotational speed so 
that the inhalation air content near [ which a flame failure does not generate ] a limitation might be 
secured, when a fuel cut was forbidden by said fuel cut prohibition means is referred to. When an 
inhalation air content adjustment is controlled by the inhalation air content control means which 
controls this inhalation air content adjustment, and said inhalation air content control means An 
internal combustion engine's fuel cut control unit which possesses a map amendment means to 
amend said controlled-variable map so that it may fall within the range from which an actual 
inhalation air content maintains moderation of this internal combustion engine, and does not produce 
a flame failure. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the electronics control type internal combustion engine whole schematic diagram 
equipped with the fuel cut control unit concerning 1 operation gestalt of this invention. 
[Drawing 2] It is the block diagram showing the hardware configuration of Engine ECU. 
[Drawing 3] It is the flow chart which shows the procedure of the catalyst floor temperature 
presumption routine performed by CPU. 

[Drawing 4] It is the flow chart which shows the procedure of a fuel cut execution control routine at 
the time of the moderation performed by CPU. 

[Drawing 5] It is drawing for explaining a setup and intake air flow of ISCV opening at the time of 
prohibition of a fuel cut concerning the conventional technique. 

[Drawing 6] It is drawing for explaining a setup and intake air flow of ISCV opening at the time of 
prohibition of a fuel cut concerning this invention. 

[Drawing 7] The property Fig. showing the relation of the engine load and torque in a specific 
rotational speed and an engine load, and exhaust air 02 It is the property Fig. showing relation with 
concentration. 

[Drawing 81 It is the flow chart which shows the procedure of the ISCV opening control routine 
performed by CPU. 
[Description of Notations] 

1 Serial Taki cylinder 4 stroke cycle reciprocating gasoline engine 

2 — Cylinder block 

3 — Cylinder head 

4 — Cylinder 

5 — Piston 

6 — Connecting rod 

7 — Crankshaft 

8 -- Combustion chamber 

9 — Suction port 

10 — Exhaust air port 
11— Intake valve 

12 — Exhaust air bulb 

13 -- Inspired air flow path cam shaft 

14 — Exhaust side cam shaft 

15 — Inspired air flow path cam 

16 — Exhaust side cam 
17,18,19- Timing pulley 
20 - Timing belt 

30 — Inhalation-of-air path 

3 1 — Air cleaner 

32 - Throttle valve 

32a - Shaft of a throttle valve 

33 - Surge tank 

34 — Inlet manifold 
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35 - Idle adjustment path 

36 ~ Idle rotational-speed control valve (ISCV) 

40 — Injector 

41 - Fuel tank 

42 — Fuel pump 

43 — Fuel line 

50 « Ignition plug 

51 — Ignitor 

52 — Ignition coil 

53 — Ignition distributor 

60 — Flueway 

61 — Exhaust manifold 

62 - Catalytic converter 

70 -- Air flow meter 

71 — Intake-pressure sensor 

72 -- Throttle opening sensor 

73 -- Intake temperature sensor 

74 Coolant temperature sensor 

75 - 02 Sensor 

80 - Crank criteria location sensor 

81 - Crank angle sensor 

82 - Idle switch 

83 — Speed sensor 

90 - Engine ECU 

91 - CPU 

92 — System bus 

93 -- ROM 

94 -RAM 

95 — A/D-conversion circuit 

96 - Input interface circuitry 

97a, 97b, 97c ~ Drive control circuit 
99 - Backup RAM 
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JPO and NCIPI are not responsible for any 
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DRAWINGS 
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[Drawing 61 
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